Maternal complications contribute to maternal deaths in Background: developing countries. Bangladesh still has a high prevalence of maternal mortality, which is often preventable. There are some geographically challenging and hard to reach rural districts in Bangladesh and it is difficult to get information about maternal complications in these areas. In this study, we examined the community lay knowledge of possible pregnancy complications. We also examined the common practices associated with complications and we discuss the challenges for the community.
Introduction
Maternal complications during pregnancy, delivery and after delivery contribute to deaths which are preventable in the majority of cases 1,2 . Every year, around 350,000 maternal deaths occur globally due to maternal complications, most of which are in developing countries 3, 4 . Complications leading to maternal deaths can also lead to death of the baby if the mother dies during pregnancy. Bangladesh is facing some challenges to reduce maternal deaths. In Bangladesh there has been a reduction in maternal death during the last few decades and new goals have been set to meet the United Nations Sustainable Developmental Goal 3 by 2030 5 . Recent literature has clearly shown that the majority of the pregnant mothers in rural Bangladesh who died had suffered post-partum haemorrhage and eclampsia 6 . Studies also showed that a lack of knowledge and literacy on maternal health issues including complications, health seeking behavior, and social and cultural beliefs also contribute to maternal deaths in rural Bangladesh 3, [7] [8] [9] [10] [11] . Similar studies in other developing countries have shown that the rural communities have a lack of knowledge about maternal complications [9] [10] [11] . Despite deliveries at specialist units have increased in the last few decades, home deliveries remain the most common, and are conducted by traditional birth attendants or family relatives [12] [13] [14] [15] . Thus, risks of maternal complications are still high. It has also been observed that the involvement of village doctors and traditional birth attendants (TBA) during delivery might delay hospital referral during any maternal complications [12] [13] [14] [15] [16] [17] [18] [19] .
A recent study from Bangladesh showed that family and community are important players in reducing maternal and neonatal deaths 6 . Therefore, the focus of the current study was to investigate the current knowledge, practices and challenges in the rural community. Information of such factors could be useful in designing interventions to reduce maternal deaths in Bangladesh.
Methods
The Moulavibazar district of Bangladesh was chosen for the study. This district is one of the hard to reach districts of Bangladesh because of its geographical location. The district is surrounded by hills and a large number of tea plantations.
The community people residing surrounding the tea plantations were mostly from the local ethnic group. Three sub-districts (upazilas) were randomly chosen. Both focus group discussions (FGDs) and in-depth interviews (IDIs) were conducted (Table 1) .
In Bangladesh, especially in the hard to reach areas parents, it is usual for mothers-in-law and fathers-in-law to be involved in making major decisions in families. Considering the objective and study context, five focus group discussions (FGDs) were conducted: one group of pregnant mothers, one group of recently delivered mothers, one group of mothers-in-law and mothers (of the pregnant/mothers who delivered), one group of husbands, fathers-in-law and fathers (of the pregnant/mothers who delivered) and one group of traditional birth attendants (TBA). A total of 42 participants participated in the FGDs, where each group consisted of between seven and nine participants . The total number of pregnant mothers and recently delivered mothers (during last three months before interview) having a live birth in the community was obtained from different sources including field level government health workers, community volunteers, traditional birth attendant and village doctors. The research officers discussed with them to confirm the list of mothers to obtain the desired participants for FGDs. The participants were initially approached by the researchers and briefly explained the study objectives. The participants who were interested in enrolling were given further details of the objectives of the study. Fathers-in-law, fathers, mothers-in-law and mothers were selected from the pregnant or mothers who had delivered. The traditional birth attendant (TBA) group participated in the FGDs in one upazila. The remaining FGDs were conducted in two of each upazilas.
For in-depth interviews, families of mothers who had died as a result of maternal complications were identified from government health records. In three upazilas of Moulvibazar district, 15 maternal deaths occurred between January and March 2014. Members of the families of the mothers who died were interviewed. We chose a family member who was present at the time of the maternal complications before the deaths, or who knew the mothers' circumstances before the death. A total number of 15 IDIs were conducted at the 15 deceased households.
Two research officers with expertise in conducting qualitative research from an anthropological perspective conducted the study during May 2014. The research officers were provided training on how to conduct FGDs and IDIs in the community. Guidelines were developed, modified and pre-tested in the field before actual data collection. The guidelines are available as Supplementary material. During conduction of the FGDs, one of the research officers was responsible for facilitating the session, whilst another one was assigned to take key notes. All FGDs were conducted at the tea garden catchment area within the community.
For IDIs, face-to-face interviews were conducted with the respondents at the deceased's homes. The research officer used guidelines to conduct the interviews. The objectives of the research were clearly mentioned to the respondents before data collection. Each of the interviews was audio recorded and participants also gave informed consent for recording. Audio records were transcribed in the Bengali language and later translated into English. The accuracy was checked by translation and back-translation methods. Randomly selected transcripts were re-checked by the researchers and matched with the audio records and notes for its accuracy. Initially open coding of the data was performed and then selective code was used. A numbers of themes were identified after reading and re-reading the data 20,21 and finally a thematic analysis was performed. Results were presented under three broad themes namely: perceptions, practices and challenges.
In Table 2 the content of the focus-group discussions and in-depth interviews are presented. Areas and prompts used during conduction were described here (Table 2) .
Written informed consent to participate in the study (or a thumb print for consent of the illiterate) were taken from each of the respondents before the FGDs and interview sessions. The study received ethical permission from the Institutional Review Board of the Centre for Injury Prevention and Research, Bangladesh.
Results
Ignorance, misperceptions and lack of knowledge followed by delivery conducted by local untrained birth attendants or family members at home increase risk of maternal death. Moreover, barriers in the society and traditional myth also influence the process. The findings from FGDs and IDIs are presented categorically under three sub-headings: perceptions, practices and challenges.
Perceptions
Focus group discussions explored a higher level of perceptions on maternal complications among the pregnant mothers and the mothers who had recently delivered a live baby. This group also had some knowledge on what initiatives were required if any complications should arise. Female guardians of the families (mothers and mothers-in-law) had minimal knowledge of maternal complications, rather having a number of misperceptions. Male guardian groups (husbands, fathers and fathers-in-law) felt that the issues of maternal complications were not things men should be concerned about and that such issues were relevant only to the female members of the family.
In-depth interviews were performed with the family members of mothers who had died because of maternal complications. The majority of family members had no knowledge of maternal complications and there was a number of misconceptions. Many of the families felt that complications during pregnancy were common and they stated that they were resigned to such events as being in the hands of God.
One of the recently delivered mothers mentioned during the FGD One of the husbands of a recently delivered mother mentioned in the FGD:
"All the complications are naturally occurring during pregnancy and this is to do with female issues".
Another husband of a deceased mother said during the IDI:
"As far as I know the mothers' faces swell due to over feeding and taking too much rest during pregnancy".
Practices
The majority of the responders in the female guardian and male guardian group mentioned during the FGD that they depended primarily on village doctors and traditional birth attendants for reducing complications such as swelling of the face and neck, and headaches and fevers. If major complications like bleeding or eclampsia occurred, then they went directly to the upazila or district hospital. Almost all the traditional birth attendants said they worked with the pregnant women without having received any training.
The majority of the female guardians (mothers and mothers-in-law) and male guardians (husbands and fathers-in-law) of the deceased mothers mentioned that when any complications in pregnancy occurred they depended solely on Kabiraj (quacks) and village doctors and traditional birth attendants for treatment. Some of them said they relied on the drug salesmen in the pharmacies. None of them said they had sought help from government or private agencies.
One of the mothers-in-law of a mother who had recently delivered mentioned during the FGD:
"I provided a small amount of food and let my daughter-in-law to rest as her face and legs were swollen during her last pregnancy".
One of the husbands of a mother who had recently delivered said:
"My wife's legs and face were swollen and she suffered from blurred vision and headaches during her last pregnancy. When she had not recovered with the village doctor's treatment, I then took her to Upazila Government hospital and she was cured with treatment."
During the FGD one of the TBA mentioned:
"I conducted more than a hundred deliveries in the community. Due to cessation of menstruation during pregnancy heavy bleeding can occur after delivery. I can handle any difficult complications such as obstructed and prolonged labor without any instruments. I learn these traditionally without any training".
During an IDI one mother of a deceased mother said:
"My daughter had high fever along with severe bleeding after delivery. The village Kabiraj (quack) provided her with herbal drugs but when my daughter didn't get better with traditional treatments I contacted the village doctor and he gave some drugs. But unfortunately my daughter died with a high fever seven days after delivery"
During an IDI one of the husbands said:
"I heard from our village doctor that my wife's face was swollen due to decreased urination and working less during pregnancy. I then advised her to work more but it is our bad luck that she died immediately after delivery at home".
Challenges
Fifty percent of the male respondents in FGDs and the majority of males participated in IDIs had no knowledge about maternal complications. During discussions it emerged that males had a misperception on this issue and thought that complications are a normal phenomenon during pregnancy. In FGDs, about 90% of mothers who had recently delivered and pregnant women mentioned that the main source of problems during maternal complications are the female decision makers in the family including the mother and mother-in-law. Most of the participants in the IDIs mentioned that they depended on village doctors and traditional birth attendants for advice and treatment for complications. They also thought that treatment of maternal complications is expensive at government facilities. TBAs and village doctors are not very aware of maternal complications and consider complications during pregnancy normal. They still practice some traditional procedures based on myths. Almost all of the participants stated that information about maternal complications should be made available to the head of the family. They recommended raising community awareness of maternal complications by use of through posters, videos, health camps and courtyard meetings. They also suggested more involvement of government health workers in the community to help inform older women in the family on maternal complication. The majority of the male groups in FGDs mentioned that they prefer home delivery by traditional birth attendants to the check up and deliveries conducted by male doctors in hospital.
A mother who had recently delivered said during a FGD: 
Discussion
Our study showed that mothers who had recently delivered and the pregnant women group have good knowledge on maternal complications but cannot put this in practice due to social and family barriers in their local communities. Both male and female guardians of mothers who recently delivered have more awareness of maternal complications and practices than the guardians of deceased mothers. Male guardians have less knowledge of practice during maternal complications. However, the mother and mother-in-law of deceased mothers traditionally believed that complications are normal during pregnancy.
Mothers who had recently delivered were more aware of maternal complications and conducted health checkup by community health care providers during any complication compared to the families of deceased mothers, indicating that health care during pregnancy may reduce the chance of maternal mortality 17 .
Our study explored that the male guardians in the family such as husbands, fathers and fathers-in-law were not aware of maternal care during pregnancy. They were ignorant of maternal complication issues. Literature indicated that husbands are important for improving maternal health care and maternal complications 11 . Therefore, husbands could be encouraged to insist that their wives use health care facilities, especially during any maternal complications. Husbands also could provide financial support to their wives and encourage adequate nutrition.
There were many misperceptions and malpractices on maternal complications in the communities, which supported the finding of a study describing the prevalence of reported complications by analyzing the risk factors of obstetric complications in rural setting of Bangladesh 22 .
Many pregnant mothers and mothers who had recently delivered had good awareness of maternal complications, but could not practice due to family barriers. Husbands' social and economic supports could eliminate or reduce barriers like high costs, poor transportation, and long distances to health care facilities. They could also facilitate other factors associated with for improved utilization of delivery care 23 .
The information provided by all participants in the survey underlines the importance of mass awareness among community people, which, if improved, can eliminate misperception and malpractices during maternal complications. Appropriate health care seeking behavior among community people will be a first step to improve maternal health services and ultimately reduce maternal death 24 .
Conclusion
Community perception on maternal complications was inadequate among the male and female guardian group of mothers who recently delivered and the group who had maternal deaths in their family. There was scarcity of knowledge among male respondents in both groups; therefore, decision making during maternal complications was missing in the majority of cases. Mothers and mothers-in-law in a family also required knowledge improvements to develop their practice. We observed that communities are still dependent on traditional birth attendants to deliver babies in most of the cases. Focused interventions are required by the government at the local level to improve the overall situation of maternal complications which will consequently reduce maternal deaths in Bangladesh.
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English translation of the guidelines used for the qualitative study of maternal complications in a geographically challenging and hard to reach district of Bangladesh. Title and Abstract: The abstract is well written. The title of the study perhaps would have been a little more expressive if it would have a word "Rural". The study has been conducted in the rural areas and there are differences in perception among the rural and urban population in terms of knowledge, perception and practice.
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: The conclusion was comprehensive and was able to summarize the study efficiently.
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